Development of CRISPR/Cas9 for Efficient Genome Editing in Toxoplasma gondii.
Efficient and site-specific alteration of the genome is key to decoding and altering the genomic information of an organism. Over the last couple of years, the RNA-guided Cas9 nucleases derived from the prokaryotic type 2 CRISPR (clustered regularly interspaced short palindromic repeats) systems have drastically improved our ability to engineer the genomes of a variety of organisms including Toxoplasma gondii. In this chapter, we describe detailed protocols for using the CRISPR/Cas9 system adapted from Streptococcus pyogenes to perform efficient genetic manipulations in T. gondii such as gene disruption, gene tagging and genetic complementation. The technical details of the strategy, including CRISPR plasmid construction, target construct generation, parasite transfection and positive clone identification are also provided. These methods are easy to customize to any gene of interest (GOI) and will greatly accelerate studies on this important pathogen.